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,QWURGXFWLRQ
3ODQWELRVWLPXODQWVUHSUHVHQWDQHPHUJLQJFODVVRIDJULFXOWXUDOKRUWLFXOWXUDOLQSXWVZKLFKSURPRWHSODQWJURZWK
PRGXODWHSODQWGHYHORSPHQWHQKDQFH\LHOGFKDUDFWHULVWLFVDQGLQFUHDVHFURSWROHUDQFHWRDELRWLFVWUHVV&DOYRHWDO
%XOJDULHWDO
6HOHQLXPLVDQHVVHQWLDOHOHPHQWIRUKXPDQV)DLUZHDWKHU7DLWHWDO5D\PDQ5RPDQHWDO
+RZHYHUVHOHQLXPLVDOVRDKLJKO\WR[LFHOHPHQW-DEORQVND	9LQFHWLZLWKDYHU\QDUURZVDIHSK\VLRORJLFDO
ZLQGRZ5D\PDQ,QDUHDZLWKGHILFLHQF\RQVRLOVHOHQLXPWUHDWPHQWVZHUHDSSOLHGRQFURSVIRUDVDIHUIRRG
FKDLQELRIRUWLILFDWLRQ :KLWH	%URDGOH\7KH HYLGHQFHVDFFXPXODWHG LQ WKH ODVW WZRGHFDGHVGHPRQVWUDWH
WKDW VHOHQLXP LQ ORZ GRVHV LV DFWLQJ DOVR DV D SODQW ELRVWLPXODQW SURPRWLQJ SODQW JURZWK 0DOLN HW DO 
LQFUHDVLQJFXOWLYDWHGSODQWUHVLVWDQFHWRDELRWLFVWUHVV3LORQ6PLWVHWDO)HQJHWDO6LHSUDZVNDHWDO
LQFOXGLQJGURXJKW$KPDGHWDODQGHQKDQFLQJDFFXPXODWLRQRIELRDFWLYHVLQWRHGLEOHSDUWVRIWUHDWHG
SODQWV0DODJROLHWDO
'XHWRFKHPLFDOVLPLODULWLHVVHOHQLXPLQWHUIHUHZLWKVXOIXUPHWDEROLVP6RUVHWDO=KXHWDO7KLV
LQWHUIHUHQFH LV SDUWLFXODUO\ LPSRUWDQW IRU Brassicaceae SODQW ZKHUHLQ VXOIXU VHFRQGDU\ PHWDEROLWHV HJ
JOXFRVLQRODWHV DUH LPSRUWDQW IRU ERWK SODQW UHVSRQVH WR VWUHVV 0DUWLQH]%DOOHVWD HW DO  DQG KXPDQ KHDOWK
7UDND	0LWKHQ
0HWKLRQLQH LV RQHRI WKH VXOIXUUHODWHGPHWDEROLF SRROZKLFK LV DIIHFWHGGXULQJ VHOHQLXPDVVLPLODWLRQ LQ SODQW
)RIDQD HW DO  EHLQJ RYHUXVHG GXULQJ VHOHQRDPLQR DFLGV PHWK\ODWLRQ WKURXJK 6DGHQRV\OPHWKLRQLQH
7DJPRXQWHWDODQG6PHWK\OPHWKLRQLQHF\FOHV/\LHWDO:HSURSRVHGWKHXVHRIJO\FLQHEHWDLQH
*%WRJHWKHUZLWKVHOHQLXPIRUWKHUHHTXLOLEUDWLRQRIVXOIXUPHWDEROLVPLQWUHDWHGBrassicaSODQW2DQFHDHWDO
*%VXSSRUWUHPHWK\ODWLRQRIKRPRF\VWHLQHWRPHWKLRQLQHLQKXPDQVFHOOV3DMDUHV	3HUH]6DODDQG
ZDVSURYHGWRDFWDOVRDVDPHWK\OGRQRUVLQSODQWV%DEXULQD	6KHY\DNRYD:HWHVWHGWKHFRPELQDWLRQRI
VHOHQLXP VDOWV DQG *% LQ ODERUDWRU\ FRQGLWLRQV RQ FDEEDJH VHHGOLQJ DV IROLDU WUHDWPHQW ZLWK SRVLWLYH UHVXOWV
2DQFHDHWDORSWLPL]LQJWKHUDWLREHWZHHQVRGLXPVHOHQDWH*%
2QHRIRXUDLPVIRU WKLVZRUNZDV WRYHULI\ LQWRDILHOGH[SHULPHQW WKHVH ODERUDWRU\UHVXOWV$QDGGLWLRQDODLP
ZDVWRWHVWRQILHOGFRQGLWLRQVWKHSODQWELRVWLPXODQWHIIHFWVUHODWHGWRZDWHUVWUHVVWROHUDQFHZDWHUXVHHIILFLHQF\
RIVRGLXPVHOHQDWH±*%PL[WXUHZKLFKDVVRFLDWH*%DSODQWRVPRSURWHFWDQWFRPSDWLEOHVROXWHFRQVLGHUHGWRDFW
PDLQO\ DW PROHFXODU OHYHO $VKUDI 	 )RRODG  ZLWK D VDOW RI DQ HOHPHQW 6H LQFUHDVLQJ SODQW WROHUDQFH WR
GURXJKW WKURXJK SK\VLRORJLFDOPRGLILFDWLRQV $KPDG HW DO  6HOHQLXP DQG EHWDLQH DUH LQFOXGHG LQWR SODQW
ELRVWLPXODQWFDWHJRULHVUHFHQWO\UHYLHZHGIRUKRUWLFXOWXUDOXVHGX-DUGLQ+RZHYHU WKHLUFRPELQDWLRQZDV
QRW\HWWHVWHGRQH[SHULPHQWDOILHOGFRQGLWLRQV
%RWKVRGLXPVHOHQDWHDQG*%DUHDSSOLHGDWORZGRVHVZKLFKGRQRWJHQHUDWHHQRXJKFRQFHQWUDWLRQJUDGLHQWDVD
GULYLQJIRUFHDFFRUGLQJ WR)LFN¶V ODZIRUD IDVWVWRPDWDOSRUHVSDVVLYHGLIIXVLRQ)HUQDQGH]	(LFKHUW$
SUDFWLFDO VROXWLRQ IRU DQ LPSURYHG XSWDNH RI IROLDU DSSOLHG VHOHQLXP VDOWV DQG *% VKRXOG EH DJULFXOWXUDO VSUD\
DGMXYDQWVZKLFKIXQFWLRQDUHWRLQFUHDVHIROLDUXSWDNHRIK\GURSKLOLFSRODUVROXWHVWKURXJKSODQWFXWLFOH+HLQLHW
DO&DVWURHWDO$QRWKHUDLPRIRXUZRUNZDV WRHVWDEOLVK WKH LQIOXHQFHRIDQDJULFXOWXUDO VSUD\LQJ
DGMXYDQW EDVHG RQ HWK\O UDSHVHHGDWH OHFLWKLQ HWKDQRO JO\FHURO DQG IDWW\ DFLGV VDOWV RQ WKH HIILFDF\ RI VRGLXP
VHOHQLWH±*%PL[WXUHDQGRULWVFRPSRQHQWV
2XU IRFXVZDVRQZDWHUXVHHIILFLHQF\ :8(RQFDEEDJHDQGFDXOLIORZHUFXOWLYDWHGRQDQDUHDRI5RPDQLD
%ăUăJDQ3ODLQ6RXWK(DVWRI5RPDQLDQ3ODLQFKDUDFWHUL]HGE\DQPXOWLDQQXDOFOLPDWLFZDWHUGHILFLWRI±PP
3DOWLQHDQXHWDO&DXOLIORZHUDQGHVSHFLDOO\FDEEDJHDUHLPSRUWDQWKRUWLFXOWXUDOFURSVIRUWKLVDUHD3RSHVFX
%RWKFDEEDJHDQGFDXOLIORZHUDUHFODVVLILHGDPRQJYHJHWDEOHVFURSVZLWKLQWHUPHGLDWHVXVFHSWLELOLW\WRZDWHU
VWUHVV 6PLWWOH HW DO  .DJH HW DO  ;X 	 /HVNRYDU   %HFDXVH RI LQFUHDVLQJ ZDWHU FRVWV
PDQDJHPHQWRI FURSZDWHUSURGXFWLYLW\ZDWHUXVH HIILFLHQF\ IRU VXFK FURSV LQWR VHPLDULG DUHD LV LPSRUWDQW IRU D
EHWWHUSURILWDELOLW\*HHUWV	5DHV;X	/HVNRYDU
7KHILQDODLPRIWKLVZRUNZDVWRSURYHWKDWDQHIILFLHQWDSSURDFKRISURWHFWLYHELRIRUWLILFDWLRQZLWKVHOHQLXPRI
FURSVFRXOGVROYHWZRWHFKQLFDOSUREOHPVRIFUXFLIHURXVFXOWLYDWLRQLQWRVHPLDULGDUHDZLWKVHOHQLXPVRLOGHILFLWi
VDIHW\VXSSOHPHQWDWLRQRIIRRGFKDLQDQGFRQFRPLWDQWiiHQKDQFHGZDWHUXVHHIILFLHQF\
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2.1. Plant material and experimental site  
:KLWHFDEEDJHBrassica oleracea YDU capitata /.DQGFDXOLIORZHUBrassica oleraceaYDUbotrytis/VHHGOLQJV
ZHUH SURGXFHG LQ JUHHQKRXVH FRQGLWLRQV2Q FDEEDJHZH XVHG D FRPPHUFLDO JUHHQ KHDG YDULHW\ %XFKDUHVW )
ZKLFKZDVWUDQVSODQWHGWR WKHH[SHULPHQWDOSORWRQ0D\DWDGHQVLW\HTXLYDOHQW WRSODQWV[KD
7KHFDXOLIORZHUFRPPHUFLDOK\EULGZDVVXPPHUK\EULG$GHODQWR) WUDQVSODQWHGRQ0D\DWDGHQVLW\
HTXLYDOHQWWRSODQWV[KD7KHH[SHULPHQWZDVGRQHRQWKHH[SHULPHQWDOILHOGRI(FRIUXFW65/6WHIDQFHO
0DUH&ăOăUDЬLFRXQW\5RPDQLD6RLORQWKHH[SHULPHQWDOVLWHKDVDQDYHUDJHWRWDOVHOHQLXPFRQWHQWLQ WKHXSSHU
VRLO KRUL]RQ  FP RI  J [ NJ ORZHU ZLWK DOPRVW  WKDQ WKH DYHUDJH VRLO FRQWHQW FRQVLGHUHG DV
XQDIIHFWHGE\GHILFLHQFLHV/ăFăWXúXHWDO
2.2. Experimental treatments  
7KHVRLOZDVIHUWLOL]HGZLWKLQRUJDQLFIHUWLOL]HUV1±NJKDí3±NJKDí.±NJKDíDSSOLHG
GD\VEHIRUHFDEEDJH VHHGOLQJV WUDQVSODQWLQJ7KHFOLPDWLF FRQGLWLRQVZHUH UHFRUGHUHGZLWKDQDXWRPDWHGZHDWKHU
VWDWLRQ 7 *60000HWULORJ 6\VWHPV %XFKDUHVW 5RPDQLD 7KH FOLPDWLF FRQGLWLRQV IRU  SHULRG RI
FDEEDJHDQGFDXOLIORZHUYHJHWDWLRQZHUHFKDUDFWHUL]HGE\KLJKHUPRQWKO\WHPSHUDWXUHV&LQ0D\&LQ
-XQH& LQ-XO\DQG ORZHUPRQWKO\SUHFLSLWDWLRQVPPLQ0D\ PPLQ-XQH PPLQ-XO\
WKDQWKHDYHUDJHPXOWLDQQXDO,UULJDWLRQZDVGRQHE\DVXEVXUIDFHGULSLUULJDWLRQV\VWHPLQVWDOOHGRQHDFKURZDW
FPGHSWK1RUPDOZDWHUHGSODQWVZHUHLUULJDWHGDWDUDWHRIFURSHYDSRWUDQVSLUDWLRQ(7F:DWHUVWUHVVHG
FDEEDJH DQG FDXOLIORZHU SODQWV ZHUH LUULJDWHG XQGHU GHILFLW FRQGLWLRQV DW D  (7F 7KH (7F YDOXHV ZHUH
FDOFXODWHG XVLQJ 3HQPDQ0RQWKHLWK PHWKRG DQG WKH FOLPDWLF GDWD IURP DXWRPDWHG ZHDWKHU VWDWLRQ ZLWK WKH
DSSOLFDWLRQRIVWDJHVSHFLILFFRHIILFLHQWVIRUFDEEDJHDQGFDXOLIORZHUFURSV$OOHQHWDO7KHH[SHULPHQWDO
WUHDWPHQWVZHUH9  ȝ0 VRGLXP VHOHQDWH 1D6H26LJPD$OGULFK6W/RXLV02869  ȝ0
1D6H2 DQG  VSUD\ DGMXYDQW 9   ȝ01D6H2  P0 JO\FLQH EHWDLQH 6LJPD$OGULFK DQG  VSUD\
DGMXYDQW9P0JO\FLQHEHWDLQH9VSUD\DGMXYDQW9P0JO\FLQHEHWDLQHDQGVSUD\DGMXYDQW
9 ± FRQWURO VSUD\HG ZLWK ZDWHU 7KH WUHDWPHQWV ZHUH DSSOLHG WZLFH DW  DQG  ZHHNV DIWHU VHHGOLQJ
WUDQVSODQWDWLRQ 7KH DJULFXOWXUDO VSUD\ DGMXYDQW KDV WKH IROORZLQJ FRPSRVLWLRQ HWK\O UDSHVHHGDWH HWK\O HVWHUV RI
IDWW\DFLGVIURPUDSHVHHGRLO±OHFLWKLQ±HWKDQROJO\FHURO±IDWW\DFLGVSRWDVVLXPVDOWV
±  XQVDSRQLILDEOH VXEVWDQFHV DQG ZDWHU ±  7KH H[SHULPHQW ZDV GRQH LQ D VSOLW SORW GHVLJQ ZLWK 
UHSHWLWLRQV7KHPDLQWUHDWPHQWZDVLUULJDWLRQDWDQG(7FZLWKSORWVDUUDQJHGLQUDQGRPLVHGFRPSOHWH
EORFNV 7KH VHFRQG WUHDWPHQW ZDV DW IROLDU OHYHO ZLWK VRGLXP VHOHQDWH DQGRU EHWDLQH DQGRU VSUD\ DGMXYDQW
DUUDQJHG LQ UDQGRPLVHG FRPSOHWH EORFNV 7KLV VHFRQG WUHDWPHQW ZDV DVVLJQHG WR VXESORWV  URZV RI HDFK PDLQ
WUHDWPHQW (DFK H[SHULPHQWDO SORW IRU D UHSHWLWLRQ KDV DQ DUHD RI  P )RU LQVHFW FRQWURO ZH DSSOLHG RQH
WUHDWPHQWV ZLWK D SURGXFW EDVHG RQ DFHWDPLSULG  JNJ RQ  -XQH  XVLQJ  OLWUHV SHU KD RI 
SURGXFW VXVSHQVLRQ RQ DOO WKH H[SHULPHQWDO SORWV :H PDLQWDLQ WKH H[SHULPHQWDO SORWV IUHH RI ZHHGV E\ WZR
PHFKDQLFDOKRHLQJ
2.3. Yield and yield components  
&DEEDJH KHDGV IURP HDFK H[SHULPHQWDO SORW ZHUH KDUYHVWHG DW  GD\V DIWHU WUDQVSODQWDWLRQ '$7 DQG
FDXOLIORZHUKHDGVZHUHKDUYHVWHGDWGD\VDIWHU WUDQVSODQWDWLRQ'$7+DUYHVWHGKHDGVZHUHZHLJKWHG +HDGV
WRRVPDOO OHVV WKDQNJRUZLWKGHIHFWVZHUHFRQVLGHUHGXQPDUNHWDEOH0DUNHWDEOHDQG WRWDO\LHOG NJ[KD
ZHUHFDOFXODWHGDVDVXPRIPDUNHWDEOHKHDGVDQGDVDVXPRIWKHWRWDOKHDGVZHLJKWH[SUHVVHGSHUKDUHVSHFWLYHO\
2.4. Water use efficiency (WUE) calculation 
7KHZDWHU XVHZDV FDOFXODWHG DV WKH VXP RI WRWDO ZDWHU DSSOLHG E\ LUULJDWLRQ SURILOH ZDWHU XVHG DQG UDLQIDOO
GXULQJ WKHSHULRGRI FXOWLYDWLRQ7RWDO LUULJDWLRQ IRU WKHFDEEDJHYHJHWDWLRQSHULRGZDVPPDQGPPIRU
DQG(7FUHVSHFWLYHO\7RWDOLUULJDWLRQIRUFDXOLIORZHUZDVPPDQGPPIRUDQG(7F
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UHVSHFWLYHO\ 3URILOHZDWHUZDV DVVD\HG LQ VRLO SURILOH E\ JUDYLPHWULFPHWKRG )RU:8( FDOFXODWLRQPDUNHWDEOH
\LHOGVSHUKDZHUHGLYLGHGE\WKHZDWHUXVHDQGH[SUHVVHGDVNJKDíPPí
2.5. Determination of physiological characteristics of treated plants  
2QHZHHNDIWHUHDFKWUHDWPHQWPHDVXUHPHQWVRISK\VLRORJLFDOFKDUDFWHULVWLFVUHODWHGWRZDWHUXVHHIILFLHQF\DQG
WKH VWDWH RI SKRWRV\VWHP ,, VWRPDWDO FRQGXFWDQFH DQG FKORURSK\OO a IOXRUHVFHQFH UHVSHFWLYHO\ ZHUH GRQH RQ
FDEEDJHDQGFDXOLIORZHUOHDYHV:HXVHGDG\QDPLFGLIIXVLRQSRURPHWHU$3'HOWD7'HYLFHV&DPEULGJH8.
IRU GHWHUPLQDWLRQ RI VWRPDWDO FRQGXFWDQFH DFFRUGLQJ WRPDQXIDFWXUHU LQVWUXFWLRQ $OO GHWHUPLQDWLRQVZHUH GRQH
HDUO\RQ WKHPRUQLQJ:HPHDVXUHGFKORURSK\OOa IOXRUHVFHQFHHPLVVLRQ IURP WKH VXUIDFHRI LQWDFW OHDYHVZLWKD
PRGXODWHG IOXRULPHWHU 0LQL3$0:DO] &RPSDQ\ (IIHOWULFK*HUPDQ\:HPDGH WKHVHPHDVXUHPHQWV RQ WKH
VDPH OHDYHV ZKLFK ZHUH SUHYLRXV XVHG IRU VWRPDWDO FRQGXFWDQFH GHWHUPLQDWLRQ :H GHWHUPLQHG WKH PLQLPDO
IOXRUHVFHQFH Fo WKH YDULDEOH IOXRUHVFHQFH Fv WKH PD[LPDO IOXRUHVFHQFH Fm WKH SRWHQWLDO SKRWRV\QWKHWLF
FDSDFLW\FvFoDQGWKHPD[LPXPTXDQWXP\LHOGRISKRWRV\VWHP,,FvFmDFFRUGLQJWRPDQXIDFWXUHUDSSOLFDWLRQ
QRWHDQGWKHPRVWUHFHQWO\SXEOLVKHGJRRGSUDFWLFHJXLGH0XUFKLH	/DZVRQ
2.6. Statistical analysis  
7KHUHVXOWVZHUHH[SUHVVHGDVPHDQRIYDOXHV$QDO\VLVRIYDULDQFH$129$WZRZD\VZLWKUHSOLFDWLRQVDQG
7XNH\¶V WHVWDWSZDVXVHG WRHVWDEOLVK WKHVWDWLVWLFDO UHOHYDQFHRI WKH UHVXOWV VLJQLILFDQWGLIIHUHQFHVEHLQJ
FRQVLGHUHGDWYDOXHVRIS7KH([FHOVRIWZDUH2IILFH([FHO0LFURVRIW5HGPRQW:$86$ZDV
XVHGWRPDNHFDOFXODWLRQVDQGWRGUDZILJXUHV
5HVXOWVDQG'LVFXVVLRQV
,Q WDEOHZHSUHVHQW WKH WRWDODQGPDUNHWDEOH\LHOGIRUFDEEDJHFXOWLYDWHGRQSORWVVXEPLWWHG WRH[SHULPHQWDO
WUHDWPHQWV LUULJDWLRQDQG(7FDQGIROLDU WUHDWPHQWZLWKVRGLXPVHOHQDWHDQGRUEHWDLQHDQGRUVSUD\
DGMXYDQW 2Q RXU H[SHULPHQWDO FRQGLWLRQV (7F GHILFLW LUULJDWLRQ VLJQLILFDQWO\ UHGXFHG WRWDO DQGPDUNHWDEOH
\LHOGRQFRQWURO7KLVLVLQDJUHHPHQWZLWKRWKHUSXEOLVKHGUHSRUWV1RUWMH	+HQULFR6DQFKH]HWDO
,PWL\D] HW DO .DJH HW DO ;X	/HVNRYDU  FDEEDJH DQG FDXOLIORZHU EHLQJ FODVVLILHG DPRQJ
YHJHWDEOHVFURSVZLWKLQWHUPHGLDWHVXVFHSWLELOLW\WRZDWHUVWUHVV+RZHYHULWZDVVKRZQWKDWGULSLUULJDWLRQRI
DQG (7F KDYH QR LQIOXHQFH RQ FDEEDJH \LHOG RQ D  \HDUV H[SHULPHQW GRQH RQ VRLO FRYHUHGZLWK RUJDQLF
PXOFK7LZDULHWDO7KHVHGLIIHUHQFHVLQWKHSXEOLVKHGGDWDUHVXOWHGIURPPDQDJHPHQWDSSURDFKHVDGDSWHG
WRORFDOFRQGLWLRQVVXFKDVLUULJDWLRQPHWKRGVDQGRURWKHUVWHFKQRORJLFDOPHDVXUHVUHODWHGWRZDWHUXSWDNHDQGXVH
E\ WKH FXOWLYDWHG SODQWV HPSKDVL]LQJ RQFH DJDLQ WKH LPSRUWDQFH RI WDUJHWHG LQWHUYHQWLRQV IRU DQ HQKDQFHG FURS
ZDWHUSURGXFWLYLW\ZDWHUXVHHIILFLHQF\
2Q WKH WHVWHG FRQGLWLRQV VHOHQLXP RU JO\FLQH EHWDLQH DSSOLFDWLRQ FRPSHQVDWHG RQO\ SDUWLDOO\ WKH LQIOXHQFH RI
ZDWHUVWUHVVLUULJDWLRQGHILFLWRQWRWDODQGPDUNHWDEOH\LHOG7KHLUDSSOLFDWLRQZLWKRXWVSUD\LQJDGMXYDQWGHWHUPLQHG
DVLJQLILFDQWGHFUHDVHRIPDUNHWDEOH\LHOGRIFDEEDJHQRUPDOZDWHUHGDW(7F3UREDEO\WKHVHDUHWKHQHJDWLYH
HIIHFWVUHVXOWHGIURPGHOD\HGDEVRUSWLRQIURPOHDYHVLQFRPELQDWLRQZLWKWKHKLJKWHPSHUDWXUHGXULQJWKHSHULRGRI
WUHDWPHQWDSSOLFDWLRQ6SUD\LQJDGMXYDQWVOLJKWO\LQFUHDVHVRGLXPVHOHQDWHDQG*%HIIHFWVRQWKHWRWDO\LHOGRIZDWHU
VWUHVVHG FDEEDJH DW WKH OLPLW RI VWDWLVWLFDO VLJQLILFDQFH +RZHYHU VSUD\LQJ DGMXYDQW DSSOLFDWLRQ WRJHWKHU ZLWK
VRGLXPVHOHQDWHRU*%GHWHUPLQHGDQLQFUHDVHRISURSRUWLRQRIPDUNHWDEOH\LHOGIURPWKHWRWDO\LHOGRQERWKZDWHU
VWUHVVHGDQGQRWVWUHVVHGFDEEDJH


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&RPELQDWLRQRIVRGLXPVHOHQDWHDQGJO\FLQHEHWDLQHKDGDFOHDUELRVWLPXODQWHIIHFW2QZDWHUVWUHVVHGFDEEDJH
WKHSURGXFWLRQ OHYHOZDVFRPSDUDEOHZLWKLUULJDWHGFRQWURORQERWKPDUNHWDEOHDQG WRWDO\LHOG2QQRUPDO
ZDWHUHGSODQWVWKH\LHOGLQFUHDVHZDVDWWKHOLPLWRIVWDWLVWLFDOVLJQLILFDQFH
:HREWDLQHG VLPLODU UHVXOWV IRU FDXOLIORZHU ± WDEOH  RXU QHZO\ GHYHORSHG ELRVWLPXODQW FRPSRVLWLRQ VRGLXP
VHOHQDWHDQG*%DSSOLHGWRJHWKHUZLWKVSUD\DGMXYDQWLQFUHDVHGZDWHUVWUHVVWROHUDQFHRIFDXOLIORZHUFURS

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NJKD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9DOXHIROORZHGE\WKHVDPHOHWWHUGRQRGLIIHUVLJQLILFDQWO\IRUS
,QWKHFDVHRIFDXOLIORZHUVRGLXPVHOHQDWHWUHDWPHQWDORQHUHGXFHGVLJQLILFDQWO\PDUNHWDEOH\LHOGRQ(7F
LUULJDWHG FURS RQO\ LQ FRPSDULVRQZLWK WKH QHZ ELRVWLPXODQW FRPSRVLWLRQ HIIHFWLYH LQ LQFUHDVLQJ ERWK WRWDO DQG
PDUNHWDEOH\LHOG7KLVGHFUHDVHZDVQRWVLJQLILFDQWFRPSDUDWLYHWRFRQWURO
6HOHQLXP IROLDU DSSOLFDWLRQ DYRLGV VRLO FRPSOH[SURFHVVZKLFKFRXOG UHGXFH LWV ELRDYDLODELOLW\ :LQNHO HW DO
 +RZHYHU IROLDU DSSOLFDWLRQ UHTXLUHV WKDW WKH GRVH VKRXOG EH DSSOLHG LQ RQO\ RQH DSSOLFDWLRQ 6SUD\LQJ
DGMXYDQWEDVHGRQHWK\OUDSHVHHGDWHDUHLPSURYLQJIROLDUXSWDNHRIVHOHQLXPGXHWRDQLQFUHDVHRIWKHVSUHDGDUHD
RIWKHVSUD\GURSOHWLQWROHDYHVVXUIDFHV)RUVWHU	.LPEHUOH\'XHWRWKLVLPSURYHGIROLDUXSWDNHQHJDWLYH
UHVXOWVJHQHUDWHGE\DGHOD\HGDEVRUSWLRQDUHUHGXFHG
:DWHUXVHHIILFLHQF\LVVLJQLILFDQWO\HQKDQFHGHVSHFLDOO\XQGHUZDWHUVWUHVVFRQGLWLRQE\WKHQHZO\GHYHORSHG
ELRVWLPXODQWFRPSRVLWLRQVRGLXPVHOHQDWHDQG*%DSSOLHGZLWKVSUD\DGMXYDQWIRUERWKFDEEDJHDQGFDXOLIORZHU±
WDEOH$SSOLHGWRJHWKHUZLWKVSUD\DGMXYDQWJO\FLQHEHWDLQHKDVDVOLJKWO\VXSHULRUHIIHFWRQZDWHUXVHHIILFLHQF\
FRPSDULQJWRVRGLXPVHOHQDWH+RZHYHUWKLVEHWWHUHIIHFWLVOHVVVLJQLILFDQWWKDQWKHHIIHFWRIWKHQHZELRVWLPXODQW
FRPSRVLWLRQVRGLXPVHOHQDWHEHWDLQHDQGVSUD\DGMXYDQW
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7KLVEHWWHUHIIHFWRIH[RJHQRXVO\DSSOLHG*%FRPSDUHGWRVRGLXPVHOHQDWHLVUHODWHGWRWKHPDLQH[RJHQRXV*%
PHFKDQLVPRIDFWLRQ UHODWHG WR LPSURYHGRVPRUHJXODWLRQRQSODQW WLVVXHVHVSHFLDOO\ WKRVH ORFDWHGEHQHDWK OHDYH
VXUIDFH .XUHSLQ HW DO  6HOHQLXP  VRGLXP VHOHQDWH SURWHFW SODQW DJDLQVW DELRWLF VWUHVV E\ D FDVFDGH RI
SK\VLRORJLFDOUHDFWLRQVLQFOXGLQJPRGXODWLRQRIUHDFWLYHR[\JHQ)HQJHWDOQLWURJHQ/HKRWDLHWDO
DQGVXOSKXUVSHFLHV&KHQHWDOLQYROYHGLQWRILQHWXQLQJRISODQWUHVSRQVHWRVWUHVV
7KH VOLJKWO\ EHWWHU HIIHFW RI JO\FLQH EHWDLQH RQ ZDWHU XVH HIILFLHQF\ LV GHPRQVWUDWHG DOVR E\ WKH VWRPDWDO
FRQGXFWDQFHGHWHUPLQDWLRQVRQ FDEEDJH DQG FDXOLIORZHU±)LJXUHV DQG UHVSHFWLYHO\*% DSSOLHG DORQHRU LQ
FRPELQDWLRQZLWK WKH VSUD\ DGMXYDQW LQFUHDVHG VWRPDWDO FRQGXFWDQFHRQERWKQRUPDOZDWHUHG DQGZDWHU VWUHVVHG
FDEEDJHDQGFDXOLIORZHUSODQWV
7DEOH,QIOXHQFHRIH[SHULPHQWDOWUHDWPHQWVRQZDWHUXVHHIILFLHQF\NJKDPPRIFDEEDJHBrassica oleraceaYDUcapitataFY%XFKDUHVW
)DQGFDXOLIORZHUBrassica oleraceaYDUbotrytisFY$GHODQWR)
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PPROPV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)LJ6WRPDWDOFRQGXFWDQFHPPROPVRIOHDYHVIURPFDXOLIORZHUSODQWVVXEPLWWHGWRYDULRXVH[SHULPHQWDOWUHDWPHQWV9ȝ0VRGLXP
VHOHQDWH9ȝ0VRGLXPVHOHQDWHDQGVSUD\DGMXYDQW9ȝ0VRGLXPVHOHQDWHP0JO\FLQHEHWDLQHDQGVSUD\DGMXYDQW9
P0JO\FLQHEHWDLQH9VSUD\DGMXYDQW9P0JO\FLQHEHWDLQHDQGVSUD\DGMXYDQW9±FRQWURO

7KLVLVLQDJUHHPHQWZLWKRWKHUSXEOLVKHGVWXGLHVZKLFKGHPRQVWUDWHGWKHRVPRSURWHFWDQWHIIHFWRIH[RJHQRXVO\
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